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USING THE SAME 



BACKGROUND OF THE INVENTION 



5 1. Field of the Invention 

The present invention relates to a video 
signal processor for detecting motion by using a 
composite video signal, more particularly relates to a 
video signal processor for detecting motion by analyzing 
10 a video signal obtained by a so-called three- 
dimensional ly Y/C separated (luminance signal and color 
signal separated) video signal and improving the 
precision of motion detection and a TV receiver using the 
same • 

15 2 • Description of the Related Art 

A composite video signal, that is, a 
composite color video signal, includes a luminance signal, 
a carrier color signal, and a synchronization signal. A 
TV receiver separates the lumineuice signal (Y signal) and 
20 the carrier color signal (C signal) from the received 

composite video signal (hereinafter, referred to as "Y/C 
separation") to reproduce the color video signal. 

Advances in semiconductor integrated circuits 
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have resulted in TV receivers being given built-in line 
memories for storing video signals in line units and 
frame memories for storing video signals in frame units. 
For this reason, the method of performing Y/C separation 
by comb filters utilizing correlation of luminance 
signals and carrier color signals between adjacent lines 
and frames is generally employed. 

In the NTSC system of composite video signals, 
the phases of carrier color signals of composite video 
signals of adjacent horizontal scan periods are inverse. 
By utilizing this property, Y/C separation can be 
realized by a logical operation between video data of the 
adjacent horizontal scan periods. With this method, 
however, if there is no correlation between the video 
signals of adjacent horizontal scan periods, error arises 
in the result of the Y/C separation, carrier color signal 
components remain in the separated Y signals, and so- 
called dot interference occurs, so there is a possibility 
of deterioration of the image quality. Further, there is 
also a possibility of the level of the separated carrier 
color signals being lowered and the reproduced signals 
ending up deteriorating. 

To deal with this problem, the method of 
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monitoring vertical correlation among three adjacent 
lines and detecting characteristics of pictures of the 
video signals has been proposed. Among lines having 
vertical correlation, Y/C separation Is carried out by 
band pass filters In the vertical direction, that Is, 
line comb filters, to reproduce the Iximlnance signals and 
the color signals. On the other hand, when there Is no 
vertical correlation between the adjacent lines, so- 
called adaptive two-dimensional comb filters for 
performing Y/C separation using band pass filters In the 
horizontal direction In place of the line comb filters to 
reproduce the l\unlnance slcfnals euxd the color signals has 
been proposed. As euiother method of Y/C separation, use 
can be also made of so-called motion adaptive three- 
dimensional comb filters for performing Y/C separation 
for portions judged to have motion In a field of a video 
signal by two-dimensional comb filters, extracting a 
difference signal of the composite video signals In one 
frame, that Is, a C signal, by the frame comb filters for 
a still portion, and further subtracting the C signal 
from the composite video signals to thereby generate the 
Y signals. In the motion adaptive three-dimensional comb 
filters. It Is necessary to correctly detect motion from 
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the composite video signals. 

FIG. 12 is a circuit diagram of aji example o£ 
a video signal processor for detecting motion by using 
composite video signals of three adjacent lines between 
two continuous frames. As illustrated, this video signal 
processor detects motion of the luminance signals (Y 
motion) and motion of the carrier color signals (C 
motion) based on video sicpials CVHcO, CVHcl, and CVHc2 of 
three adjacent lines in the composite video signals of 
one current frame and video signals CVHpO, CVHpl, and 
CVHp2 of three adjacent lines in one past frame emd 
outputs a motion coefficient SiVC based on the results of 
the detection. 

As shown in FIG. 12, this video signal 
processor has comb filters 10 and 20, a Y motion 
detection circuit 30, and a C motion detection circuit 40. 
Below, an explanation will be given of these components. 

The comb filter 10 receives the video signals 
CVHcO, CVHcl, and CVHc2 of three adjacent lines in the 
current frame, performs Y/C separation, and outputs a Y 
signal Ycur and a color signal Ccur of three lines' worth 
of video signals in the current frame. 

The comb filter 20 receives the video signals 
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CVHpO^ CVHpl, and CVHp2 of three adjacent lines in one 
past frame, performs Y/C separation, and outputs a Y 
signal Ypgt and a color signal Cpst of these three lines' 
worth of video signals in the past frame. 
5 The Y motion detection circuit 3 0 calculates 

a difference between the Y signals Ycur and Ypst generated 
by the three-line comb filters 10 and 20 of the current 
frame and the past frame and outputs the amovint of the 
difference as the amount of motion. Further, the level of 

10 a high frequency component (color component) generated by 
the three- line comb filter is judged by a C level 
judgment circuit 32. When the result of the judgment is 
that the level of the C component is large, the atmotint of 
difference of the Y signal is output through a low pass 

15 filter 33 to a Y motion coefficient generation circuit 34, 
while when it is that the level of the C component is 
small, the amount of difference of the Y signal is output 
as it is to the Y motion coefficient generation circuit 
34. This is because, in a picture where there is no 

20 correlation of sub carriers in the vertical direction 

(color sub-carrier waves) , for example, color horizontal 
lines or oblique lines, due to the phase relationship of 
the chroma (color signals) , the sub-carrier components 
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remain in the Y signals of the outputs of the three -line 
comb filters, and a difference of the Y signals is 
generated also in a still image. If the difference is 
judged as an amount of motion as it is, a portion of a 
5 still image will be erroneously decided as a moving 

picture portion. In order to suppress the influence of 
the siib- carriers, the Y motion detection circuit 30 
limits the band of the difference of the Y signals by the 
low pass filter 33. The Y motion coefficient generation 
10 circuit 34 receives the judgment result of a vertical 
edge judgment circuit 3 5, converts it to its absolute 
value, performs coring, eliminates isolated dots, adjusts 
the gain, and outputs a Y motion coefficient MVCy. 



15 chroma correlation detector 41 detects the horizontal 
correlation of the sub-carriers of chroma or the 
correlation between lines. An amount of motion is 
generated in an obliq[ue line in the same way as Y motion 
detection. Therefore, when both of horizontal correlation 

20 of the soib- carriers of chroma and correlation between 
lines are detected, these differences are calculated 
using the color signals Ccur and Cpst of the current frame 
and the past frame output by the comb filters 10 and 20. 



In the C motion detection circuit 40, a 
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On the other hand, when there is no correlation, the 
color signals Ccur and Cpst are replaced by 0. Then, a 
difference calculation circuit 42 calculates the 
difference of the color signals Ccur and Cpst- The output 
5 of the difference calculation circuit 42 is converted to 
an absolute value, subjected to coring, and adjusted in 
gain in the C motion coefficient generation circuit 43 • 
The result is output as a C motion coefficient MVCc« 
In this way, in the C motion detection 

10 circuit 40, by taking the difference of the color signals 
separated from the composite video sicpaals between frames, 
in the case of a moving picture having motion, the 
noncorrelated portion shifts and can be extracted as the 
amount of motion. 

15 This related art is disclosed in Japanese 

Unexcunined Patent Publication (Kokai) No. 9-46726 and 
Japanese Unexamined Patent Publication (Kokai) No. 10- 
191385. 

Siunmarizing the problems to be solved by the 
20 invention, in the above video signal processor of the 
related art, in the high frequency band of colored 
luminance signals, the sensitivity of the Y motion 
detection becomes low. As a result, an afterimage of the 
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Y high frequency band appears. Since the C motion 
detection takes the difference of the absolute values of 
the sub -carriers^ in a portion where the phase of the 
color is shifted by 180° , the amount of motion of the 
color is detected as 0 and it is erroneously judged as a 
still portion without motion. As a result, there is the 
disadvantage that the motion of only color having no 
luminance difference coumot be detected, the afterimage 
of the color or the sub-carrier of chroma leaks into the 

Y signals by the three-dimensional Y/C separation due to 
the erroneous judgment of the motion detection, and so- 
called dot interference of the display of a dot image 
occurs • 

In the above conventional motion detection, 
provisional Y/C separation is carried out by the output 
of the three-line comb filter. The difference among these 
freunes is defined as the amount of motion, so it is 
easily judged that a still image of a horizontal line or 
oblique line in which the correlation of chroma is lost 
among lines has motion. In order to avoid this, when it 
is judged that there is color, this is passed through the 
low pass filter. As a result, however, the sensitivity of 
the motion detection is lowered in the high frequency 
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band of the Y signals. Conversely, when trying to detect 
up to the high frequency band of the Y signals, it is 
judged that there is motion in the high frequency band of 
an oblique line, so there is a problem that the portion 
5 of a still image flickers. 

Further, as explained above, by taking the 
difference of absolute values of the sub-carriers by the 
C motion detection, motion of color having a phase of the 
carrier color signal shifted by 180^ is no longer 

10 detected. As a result, it becomes impossible to detect 

motion of only color having no luminance difference, and 
dot interference occurs due to the erroneous judgment of 
the motion detection. 

Furthermore, in the conventional motion 

15 detection, since the calculation of the amount of motion 
is replaced by 0 according to the presence of the 
correlation of chroma, in the C motion detection of a 
still image of an image pattern in which the Y signal has 
correlation like chroma at an oblique line near the 

20 colored sub-carrier frequency fsc^ one frame has 
correlation, and the other frame does not have 
correlation, so erroneous judgment that the still image 
has motion is carried out. As a result, an oblique line 
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o£ the still image is separated by the line comb filter, 
and deterioration of the band of the Y sicfnal occurs • 
SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
5 video signal processor having a motion detection function 
ablB to improve a precision of detection of Y motion and 
C motion, able to prevent erroneous judgment, and able to 
prevent the deterioration of the image quality by this 
without relying on the band of the luminance signal and 

10 without influence of the phase of the sub- carrier of 
chroma and a TV receiver using the same. 

To attain the above object, according to a first 
aspect of the present invention, there is provided a 
video signal processor comprising a first motion 

15 detection unit for finding a difference between a 

luminance signal included in a predetermined composite 
video signal in a current frame and a luminance signal 
included in a composite video signal in a past frame 
having a predetermined time interval ajid outputting a 

20 first motion detection signal in accordance with the 

difference; a second motion detection unit for extracting 
luminance signals included in a plurality of composite 
video signals in the current frame based on a plurality 
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o£ composite video signals having a predetermined 
interval in a vertical direction in the current frame and 
a plurality of predetermined composite video signals in 
the vertical direction at the same position in the past 
5 frame, detecting the correlation of color signal 

components remaining in the extracted video signals, and. 
outputting a second motion detection signal in accordance 
with the result of the detection; a color signal 
difference calculating means for calculating a difference 

10 of absolute values of color signals in the current frame 
calculated based on the three composite video signals in 
the current freune and color signals in the past frame 
calculated based on the composite video signals of the 
past frame; a selecting means for selecting the 

15 difference of the color signals calculated by the color 
signal difference calculating means when either of the 
first motion detection signal or the second motion 
detection signal indicates that there is motion and 
selecting an intended value indicating that there is no 

20 motion when both of the first motion detection signal and 
the second motion detection signal indicate that there is 
no motion; and a motion coefficient generating means for 
outputting a motion coefficient indicating motion in 
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accordance with the value selected by the selecting means. 

Further, according to a second aspect of the 
present invention, there is provided a video signal 
processor comprising a first motion detection unit for 
5 finding a difference between a luminance signal included 
in a predetermined composite video signal in a current 
frcune and a luminance signal included in a composite 
video signal in a past frame having a predetermined time 
interval and outputting a first motion detection signal 

10 in accordance with the difference; a second motion 

detection unit for extracting luminance signals included 
in three composite video signals in the current frame 
based on three composite video signals having a 
predetermined interval in a vertical direction in the 

15 current frame and three predetermined composite video 

signals in the vertical direction at the same position in 
the past frcune, detecting the correlation of color signal 
components remaining in the extracted video signals, and 
outputting a second motion detection signal in accordeuxce 

20 with the result of the detection; a color signal 

difference calculating means for calculating a difference 
of cLbsolute values of color signals in the current frame 
calculated based on the three composite video signals in 
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the current frame and color signals In the past frame 
calculated based on the composite video signals of the 
past frame; a first selecting means for selecting the 
difference of the color signals calculated by the color 
5 signal difference calculating means when the first motion 
detection signal indicates that there is motion and 
selecting an intended first value indicating that there 
is no motion when the first motion detection signal 
indicates that there is no motion; a second selecting 

10 means for selecting an intended second value indicating 
that there is motion when the second motion detection 
signal indicates that there is motion and selecting the 
output signal of the first selecting means when the 
second motion detection signal indicates that there is no 

15 motion; and a motion coefficient generating means for 
outputting the motion coefficient indicating motion in 
accordance with the value selected by the second 
selecting means. 

Further, according to a third aspect of the present 

20 invention, there is provided a TV receiver for judging 
motion of an image in accordance with a motion 
coefficient generated based on a composite video signal, 
separating a luminance signal and a color signal from the 
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composite video signal by using a frame comb filter for a 
still image having no motion, separating a Ixunineu^ce 
signal and a color signal from the composite video signal 
by using a band pass filter or a two-dimensional comb 
5 filter for a moving picture having motion and reproducing 
a video signal, coixiprising a first motion detection unit 
for finding a difference between a luminance signal 
included in a predetermined composite video sigrnal in a 
current frame and a luminance signal included in a 

10 composite video signal in a past frame having a 

predetermined time interval and output ting a first motion 
detection signal in accordance with the difference; a 
second motion detection unit for -extracting luminance 
signals included in three composite video signals in the 

15 current frame based on three composite video signals 

having a predetermined interval in a vertical direction 
in the current frame and three predetermined composite 
video signals in the vertical direction at the same 
position in the past frame, detecting the correlation of 

20 color signal components remaining in the extracted video 
signals, and outputting a second motion detection signal 
in accordance with the result of the detection; a color 
signal difference calculating means for calculating a 
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difference of absolute values of color signals In the 
current frame calculated based on the three composite 
video signals In the current frame and color signals In 
the past frame calculated based on the coxnposlte video 
5 signals of the past frame; a selecting means for 

selecting the difference of the color signals calculated 
by the color signal difference calculating means when 
either of the first motion detection signal or the second 
motion detection signal Indicates that there Is motion 

10 and selecting an Intended value Indicating that there Is 
no motion when both of the first motion detection signal 
and the second motion detection signal Indicate that 
there Is no motion; and a motion coefficient generating 
means for outputtlng a motion coefficient Indicating 

15 motion In accordance with the value selected by the 
selecting mesois. 

Further, according to the fourth aspect of the 
present Invention, there Is provided a TV receiver for 
judging motion of an Image In accordauice with a motion 

20 coefficient generated based on a composite video signal, 
separating a lumlneoice slcpaal ajid a color signal from the 
composite video signal by using a frame comb filter for a 
still Image having no motion, separating a luminance 
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signal and a color signal from the composite video signal 
by using a band pass filter or a two -dimension comb 
filter for a moving picture having motion and reproducing 
the video signal, comprising a first motion detection 
unit for finding a difference between a luminance signal 
included in a predetermined composite video signal in a 
current frame and a luminance signal included in a 
composite video signal in a past frame having a 
predetermined time interval and outputting a first motion 
detection signal in accordance with the difference; a 
second motion detection unit for extracting luminance 
signals included in a plurality of composite video 
signals in the current frame based on a plurality of 
composite video signals having a predetermined interval 
in a vertical direction in the current freune and a 
plurality of predetermined composite video signals in the 
vertical direction at the same position in the past frame, 
detecting the correlation of color signal components 
remaining in the extracted video signals, and outputting 
a second motion detection signal in accordance with the 
result of the detection; a color signal difference 
calculating means for calculating a difference of 
cdDsolute values of color signals in the current frame 
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calculated based on the three composite video signals in 
the current frame and color signals in the past frame 
calculated based on the coznposite video signals of the 
past frame; a first selecting means for selecting the 
5 difference of the color signals calculated by the color 
signal difference calculating means when the first motion 
detection signal indicates that there is motion and 
selecting cui intended first value indicating that there 
is no motion when the first motion detection signal 

10 indicates that there is no motion; a second selecting 

means for selecting an intended second value indicating 
that there is motion when the second motion detection 
signal indicates that there is motion axid selecting the 
output signal of the first selecting means when the 

15 second motion detection signal indicates that there is no 
motion; and a motion coefficient generating means for 
outputting a motion coefficient indicating motion in 
accordance with the value selected by the second 
selecting means • 

20 Preferably^ the second motion detection unit has a 

first horizontal correlation detection unit for 
outputting a first horizontal correlation detection 
signal in accordance with a difference between the 
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extracted Ixxtninauice signal and a delay signal obtained by 
delaying the luminance signal by exactly one period's- 
worth of the color sub-carrier wave, a second horizontal 
correlation detection unit for output ting a second 
5 horizontal correlation detection signal in accordance 
with an anvplltude of the signal obtained by passing the 
extracted luiainance signal through a band pass filter 
using the frequency of the color sub- carrier wave as the 
center frequency, and a logical circuit for generating a 

10 horizontal correlation detection signal Indicating the 
horizontal correlation of color signals in accordance 
with a logical AMD of the first and second horizontal 
correlation detection signals. 

Preferably, the second motion detection unit has a 

15 first vertical correlation detection unit for outputtlng 
a first vertical correlation detection signal in 
accordance with a difference between first and third 
luminance signals extracted from the composite video 
signals in which corresponding color signals have the 

20 same phase in accordance with first, second, and third 
luminance signals extracted from three composite video 
signals in the vertical direction in the current frame, a 
second vertical correlation detection unit for outputtlng 
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a second vertical correlation detection signal in 
accordance with a difference between signals obtained 
from the first and the second Iximinance signals 
corresponding to the composite video signals in which 
5 corresponding color signals have inverse phases passed 
through the band pass filter using the frec[uency of the 
color s\ib- carrier wave as the center frequency, a third 
vertical correlation detection unit for outputting a 
third vertical correlation detection signal in accordance 

10 with a difference of signals obtained from the second and 
third luminance signals corresponding to the composite 
video signals in which corresponding color signals have 
inverse phases passed through the band pass filter using 
the frequency of the color sub-carrier wave as the center 

15 frequency, a logical circuit for generating a vertical 
correlation detection signal indicating vertical 
correlation of the color signals in accordance with the 
logical AND of the first, second, and third vertical 
correlation detection signals, and a logical operation 

20 circuit for outputting the second motion detection signal 
in accordance with the logical AND of the horizontal 
correlation detection signal and the vertical correlation 
detection signal. 
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According to the present invention, the first 
motion detection signal, that is, the Y motion detection 
signal is obtained in accordance with the luminance 
signal included in the predetermined composite video 
signal in the past frame having a predetermined tdLme 
interval from the predetermined composite video signal in 
the current frame. Then, based on three composite video 
signals having the predetermined interval in the current 
frame and three composite video signals at the same 
positions of the past frame, three luminance signals 
corresponding to the three composite video signals in the 
current frame are extracted, and the second motion 
detection signal, that is, the C motion detection signal, 
is obtained by utilizing the correlation of the color 
sicfnal components remaining in the extracted three 
luminance signals. Then, based on the first and second 
motion detection signals, the difference of the color 
signals extracted in the current frame and the past frame 
or an intended constant indicating the amount of motion 
is selected, and the motion coefficient indicating the 
laotion of the image is generated based on the selected 
value . 

In a TV receiver according to the present invention. 
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a moving picture portion and a still image portion in the 
image are judged based on the motion coefficient, and the 
lixminance signal and the color signal are separated by- 
using different Y/C separation methods in the portions, 
5 so the precision of the Y/C separation is improved and an 
enhancement of the image qpiality is achieved. 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will be more apparent from the following 
10 description of the preferred embodiments given with 
reference to the accompanying drawings, wherein: 

FIG. 1 is a view of the configuration of a video 
signal processor according to a first embodiment of the 
present invention; 
15 FIG. 2 is a block diagram of the configuration of a 

provisional 3D Y/C separation motion detection circuit; 

FIG. 3 is a circuit diagram of the configuration of 
a Y motion detection unit; 

FIG. 4 is a circuit diagram of the configuration of 
20 a C motion detection unit; 

FIG. 5 is a block diagram of the configuration of a 
chroma correlation detection circuit; 

FIG. 6 is a view of the configuration of the 
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configuration of a chroma horizontal correlation 
detection tinit; 

FIG. 7 is a waveform diagram of an example of a 
color signal sampled by 4fsc; 
5 FIG, 8 is a view of the configuration and operation 

of an isolated dot elimination circuit and em expansion 
circuit; 

FIG. 9 is a view of the configuration of the 
configuration of a chroma vertical correlation detection 
10 unit; 

FIG. 10 is a view of the configuration of a video 
signal processor according to a second embodiment of the 
present invention ; 

FIG. 11 is a block diagram of the configuration of 
15 a provisional 3D Y/C separation motion detection circuit 
in the second embodiment; and 

FIG. 12 is a block diagram of an example of the 
configuration of a conventional video signal processor. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 First Embodiment 

FIG. 1 is a circuit diagreua of a video sicfnal 
processor according to a first embodiment of the present 
invention. As illustrated, the video signal processor of 
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the present embodiment has comb filters 10 and 20, a Y 
motion detection circuit 30, a C motion detection circuit 
40A, a maximiun value circuit (MAX) 50, euid an expansion 
circuit 60. 

5 Below, an explanation will be given of components 

of the video signal processor of the present embodiment 
by referring to FIG. 1. 

The comb filters 10 and 2 0 perform two -dimensional 
y/C separation for the composite video signals of the 

10 current frcune and the past frame and output the Y signal 
and the C sigrnal. The comb filter 10 receives video 
signals CVHcO, CVHcl, and CVHc2 of three adjacent lines 
in the current frame, performs the two-dimensional Y/C 
separation, and outputs the Y signals Ycur and the color 

15 signals Ccur izi these three lines' worth of video signals 
in the current frame. The comb filter 2 0 receives the 
video signals CVHpO, CVHpl, amd CVHp2 of three adjacent 
lines in one past frame, performs the two-dimensional Y/C 
separation, and outputs the Y signal Ypst and the color 

20 signal Cpst of these three lines' worth of video signals 
in the past frame. 

The video signals CVHcO, CVHcl, and CVHc2 of three 
adjacent lines are output by for example a not 
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Illustrated line memory. The line memory stores the video 
data corresponding to one horizontal synchronization of 
the composite video signals. By connecting two stages of 
line memories in series, three adjacent lines' worth of 
the video signals are obtained. Further, the three 
adjacent lines' worth of the video signals of the past 
frame are output by a not illustrated frame memory. The 
frame memory stores one frame's worth of the video data 
of the composite video signal. 

Note that the line memory and the frame memory are 
applied to the NTSC system of composite video signals, 
but for example, in the case of the PAL system of 
composite video signals, the line memory stores two 
lines' worth of the video data, and the frame memory- 
stores two frames' worth of the video data. This is 
because, in the case of the NTSC system of composite 
video signals, the phases of the color s\ib-carrier waves 
(sub-carriers) between video signals of adjacent lines or 
adjacent frames are shifted by 180° , while in the case 
of the PAL system of video signals, the phases of the 
sub-carriers between video signals separated by two lines 
or two frames are shifted by 180° . Note that the 
sampling rate for quantifying the composite video signal 
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is four times the usual sub-carrier frequency fsc/ that 
is, 4fsc« 

The Y motion detection circuit 30 is configured by, 
as shown in FXG. 1, an adder circuit 301, a C level 
judgment circuit 3 02, a low pass filter 3 03, a switch 
(selection circuit) 304, a vertical edge judgment circuit 
305, and a Y motion coefficient generation circuit 306. 
In the Y motion detection circuit 30, the adder circuit 
301 calculates the difference between the Y signals Ycur 
and Ypst generated by the three- line comb filters 10 and 
2 0 of the current frame and the past frame and outputs 
the amount of the difference to the low pass filter 303 
and the selection circuit 3 04. 

The C level judgment circuit 302 judges the level 
of the high frequency coinponent of the C signal generated 
by the three-line comb filter and controls the selection 
circuit 3 04 in accordance with the result of the judgment. 
The selection circuit 304 outputs the amount of 
difference of the Y signals through the low pass filter 
303 to the Y motion coefficient generation circuit 3 06 
when the level of the high frequency component of the C 
component is large, and outputs the amount of difference 
of the Y signals to the Y motion coefficient generation 
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circuit 306 as it is when the level of the C component is 
small. This is because, in a picture in which there is no 
correlation of the sub- carriers in the vertical direction 
(color sxib- carrier waves) such as colored horizontal 
lines or oblique lines, due to the phase relationship of 
the color signals, the sub- carrier components remain in 
the Y signals at the outputs of the three- line comb 
filters. In a still image, a difference of the Y signals 
is generated. When the difference is defined as the 
amoTint of motion as it is, the portion of the still image 
is erroneously decided as a moving picture portion. In 
order to suppress the influence of the sub- carriers, in 
the Y motion detection circuit 30, the band of the 
difference of the Y signals is limited by the low pass 
filter 303. 

The vertical edge judgment circuit 3 05 judges 
whether or not there is an edge in the vertical direction 
of the video signal and controls the operation of the Y 
motion coefficient generation circuit 3 06 in accordance 
with the result of judgment. The Y motion coefficient 
generation circuit 3 06 receives the result of judgment of 
the vertical edge judgment circuit 3 05, converts it to an 
absolute value, performs coring, eliminates isolated dots. 
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and adjusts the gain and outputs the Y motion coefficient 
MVCy. The Y motion coefficient generation circuit 306 
calculates the absolute value of the amount of motion 
input from the selection circuit 3 04, compares the 
5 absolute value of the amount of motion and a reference 
value having an appropriate magnitude, and, when the 
absolute value of the amount of motion is smaller than 
the reference value, performs coring replacing the amount 
of motion by 0. By the coring, a noise component having a 

10 small amplitude is eliminated. Further, by the isolated 
dot elimination processing, continuity between frames is 
detected, and erroneous judgment is prevented for a still 
image. Further, the Y motion coefficient generation 
circuit 306 adjusts the motion detection sensitivity by 

15 multiplying a suitable coefficient with the absolute 

value of the difference between frames by using the gain 
adjustment circuit and generates and outputs the Y motion 
coefficient MVCy having an intended magnitude. 

Next, an explanation will be given of the C motion 

20 detection circuit 40A. As shown in FIG. 1, the C motion 

detection circuit 40A has a provisional three-dimensional 
(provisional 3D) Y/C separation motion detection circuit 
401, absolute value circuits 402 and 403, a subtracter 
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circuit 404, a selection circuit 405, and a C motion 
coefficient generation circuit 406. 

The provisional 3D Y/C separation motion detection 
circuit 401 performs the three-dimensional Y/C separation 
and detects motion. Note that details of the provisional 
3D Y/C separation motion detection circuit 401 will be 
explained later. 

The absolute value circuits 402 and 403 find the 
absolute values of the color signal Ccur of the current 
frame and the color signal Cpst of the past frame output 
from the comb filters 10 and 20 and outputs the same to 
the subtracter circuit 404. The subtracter circuit 404 
calculates the difference between the absolute values of 
the color signal Ccur of the current frame output from the 
eJDSolute value circuit 402 and the color signal Cpst of 
the past frame output from the cdDsolute value circuit 403 
and outputs the same to the selection circuit 405. 

The selection circuit 405 selects either of the 
output of the subtracter circuit 404 or a predetermined 
value, for example 0, in accordance with the detection 
result of the provisional 3D Y/C separation motion 
detection circuit 401 and outputs the same as the azao\int 
of motion to the C motion coefficient generation circuit 
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406. Concretely, the selection circuit 405 selects the 
output of the subtracter circuit 404, that is, the 
difference of C signals between the current frame and the 
past frame, when motion is indicated as the result of the 
detection of the provisional 3D Y/C separation motion 
detection circuit 401 and outputs the same to the C 
motion coefficient generation circuit 406. On the other 
hand, when the result of the detection of the provisional 
3D Y/C separation motion detection circuit 401 is that 
there is no motion, the selection circuit 405 selects a 
predetermined value, for example 0, and outputs the same 
to the motion coefficient generation circuit 406. 

The motion coefficient generation circuit 406 
generates the motion coefficient MVCc in accordance with 
the amount of motion input from the selection circuit 405. 
Note that the motion coefficient generation circuit 406 
converts the output to an aJssolute value, performs coring, 
and adjusts the gain. The absolute value processing is 
for calculating the absolute value of the amount of 
motion input from the selection circuit 405. Then, the 
coring compares the absolute value of the amoxuit of 
motion and a predetermined reference value. When the 
ad^solute value of the amount of motion is smaller thsui 
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the reference value, the amount of motion Is replaced by 
0. By the coring, a noise component having a sznall 
amplitude is eliminated. Further, in the gain adjustment, 
the motion detection sensitivity is adjusted by 
multiplying a suitable coefficient with the absolute 
value of the amoiint of motion input from the selection 
circuit 405, that is, the absolute value of the 
difference of the inter- frame C signals. The C motion 
coefficient MVCc having an intended magnitude is 
therefore generated and output. 

The maximum value circuit 50 selects the largest 
value among the C motion coefficient MVCy output by the Y 
motion detection circuit 30 and the C motion coefficient 
MVCc output by the C motion detection circuit 40A and 
outputs the same. 

The expansion circuit 60 expands the maximum value 
output by the maximum value circuit 60, eliminates noise 
having discontinuity, and outputs the motion coefficient 
MVC. 

Next, an explanation will be given of the 
configuration and the operation of the provisional 3D Y/C 
separation motion detection circuit 401 in the C motion 
detection circuit 40A. 
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FIG. 2 is a block diagram of the configuration of a 
provisional 3D Y/C separation motion detection circuit. 
As shown in FIG. 2, the provisional 3D Y/C separation 
motion detection circuit 401 has a Y motion detection 
wit 420, a C motion detection unit 440, and a logical OR 
operation circuit 450. 

The Y motion detection unit 420 detects motion 
based on the Itiminance signal (Y signal) included in the 
composite video signal and outputs the Y motion detection 
signal MVDy. The C motion detection unit 440 detects 
motion based on the color signal (C signal) included in 
the composite video signal eaid outputs the C motion 
detection signal MVDc. Then, based on these motion 
detection signals, the motion detection signal MVD is 
output. Namely, when motion is detected by either of the 
Y motion detection unit 420 or the C motion detection 
unit 440, the judgment result that there is motion is 
output . 

FIG. 3 is a circuit diagram of the configuration of 
the Y motion detection unit 420; and FIG. 4 is a circuit 
diagram of the configuration of the C motion detection 
unit 440. Below, an explanation will be given of the Y 
motion detection unit 420 and the C motion detection unit 
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440 by referring to FIG. 3 and FIG. 4. ^ 

First, the configuration of the Y motion detection 
\init 420 will be explained by referring to FIG. 3. The Y 
motion detection unit 42 0 judges the motion based on the 
5 Y signals of the composite video signals of the current 
frame and the past frame. As mentioned above, in the MTSC 
system of composite video signals, the phases of the 
color signals of the composite video signals between 
adjacent frames are shifted by 180° , so the Y motion 

10 detection unit 420 detects the Y motion by utilizing this 
characteristic. Note that, in the case of the PAL system 
of composite video signals, the phases of the color 
signals of the composite video signals of every other 
line or every other frame are shifted by 180° . Therefore, 

15 the CVHpl becomes the composite video signal two frames 
before the current frame. 

The Y motion detection unit 420 has, as shown in 
FIG. 3, band pass filters (BPF) 421 and 422, subtracter 
circuits 423, 425, emd 427, an adder circuit 426, an 

20 amplifier circuit 424, an absolute value circuit 42 8, a 

low pass filter 42 9, a threshold value generation circuit 
430, and a comparison circuit 431. 

The center frequency of the band pass filters 421 
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and 422 is the frequency fsc of the sub-carrier, that is, 
the color sub-carrier wave. The band pass filter 421 
passes only the color signal component included in the 
composite video signal CVHcl of the current frame, and 
the band pass filter 422 passes only the color signal 
component included in the coznposite video signal CVHpl of 
the past frame. 

The subtracter circuit 423 finds the difference of 
outputs between the band pass filters 421 and 422. In the 
case of a still image, the luminance signal components of 
the composite video signal CVHcl of the current frame and 
the composite video signal CVHpl of the past frame are 
equal, and the phases of the color signal components are 
shifted by 180°, so the Y signal component is cancelled 
by the subtraction of the subtracter circuit 423 and the 
C signal component is output doubled in amplitude. 

The amplifier circuit 424 adjusts the amplitude of 
the output signal of the subtracter circuit 423, that is, 
the C component having the doTible amplitude, for example 
to halve the amplitude and outputs a signal Cd having 
almost the same level as the C component included in the 
original composite video signal. 

The subtracter circuit 425 outputs the difference 
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between the composite video signal of the current £rame 
and the C component having the amplitude adjusted by the 
amplifier circuit 424. The adder circuit 426 outputs a 
sum of the composite video signal of the past frame and 
the C component having the amplitude adjusted by the 
amplifier circuit 424. 

For this reason, as a result of the calculation of 
the difference between the composite video signal CVHcl 
of the current frame and the C component signal Cd by the 
subtracter circuit 425, the Y signal Ycur Included In the 
composite video signal of the current frame Is output. On 
the other hand, the adder circuit 42 6 calculates the sum 
of the composite video signal CVHpl of the past frame and 
the C component signal Cd and outputs the Y signal Ypst 
Included In the composite video signal of the past frame 
as a result. 

The sxibtractor circuit 427 finds the difference of 
the operation results of the subtracter circuit 425 and 
the adder circuit 426. Namely, the sxibtractor circuit 427 
calculates the difference signal AY between the Y signal 
Ycur of the current frame and the Y signal Ypst of the past 
frame (hereinafter, described as the luminance difference 
signal AY) • 
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The absolute value circuit 428 calculates the 
odDsolute value of the luminance difference sigfnals AY. 
The low pass filter 429 smooths the high frequency 
coxnponent of the absolute value of the luminance 
5 difference signal AY calculated by the oJDSolute value 
circuit 428. 

The comparison circuit 431 compares the output 
signal of the low pass filter 429 and the predetermined 
threshold value output from the threshold value 

10 generation circuit 430 and uses the result of the 
comparison for the motion judgment. Namely, in the 
comparison circuit 431, when the level of the liuninance 
difference signal AY output from the low pass filter 429 
is larger than the threshold value, it is seen that the 

15 difference between the Y signal in the composite video 
signal of the current frame and the Y signal in the 
composite video signal of the past frame is larger than a 
predetermined reference value. For this reason, it can be 
judged that there is motion. On the other hamd, when the 

20 level of the Iximinance difference signal AY is smaller 

than the threshold value, it is seen that the difference 
between the Y signal in the composite video signal of the 
current frame and the Y signal in the composite video 
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signal o£ the past frame is smaller than the 
predetermined reference value. For this reason, it can be 
judged that there is no motion, that is, the image is a 
still image. 

As explained above, the Y motion detection unit 42 0 
shown in FIG. 3 finds the Itiminance difference signal AY 
of luminance signals between the composite video signal 
of the current frame and the composite video signal of 
the past frame. When the amplitude of the lumincuice 
difference signal AY is more than a predetermined 
reference value, it judges that there is motion, while 
when the amplitude of the luminance difference signal AY 
is less than the predetermined reference value, it judges 
the image to be a still image having no motion. 

In the processing performed in the Y motion 
detection unit 42 0, the difference is calculated in the 
entire band of the Y signals included in the composite 
video signals. Therefore, the high freq[uency components 
of the Y signals can be detected. Further, upper and 
lower lines in the same fraune are not used, so there is 
no influence due to the correlation between the upper ajid 
lower lines. For this reason, in an oblique line mainly- 
comprised of the frec[uency component near the sub- carrier 
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£sc which is easily judged as motion in conventional 
motion detection, this is judged as still based on the 
result of the Y motion detection unit 420 mentioned above, 
so erroneous judgment in the motion detection can be 
5 prevented. 

Next, an explanation will be given of the C motion 
detection unit 440 by referring to FIG. 4. As shown in 
FIG. 4, the C motion detection unit 440 has frame comb 
filters 441, 442, and 443 and a chroma correlation 
10 detection circuit 444. Below, an explanation will be 
given of these components. 

The frame comb filters 441, 442, and 443 find Y 
signals Y_3DH0, Y_3DH1, and Y 3DH2 included in the 
composite video signals of the current fraune in 
15 accordance with the composite video signals CVHcO, CVHcl, 
and CVHc2 of the current frame and one past frame 
composite video signals CVHpO, CVHpl, and CVHp2 . 

For example, the frame comb filter 441 first finds 
the difference of the signals obtained by passing these 
20 composite video signals through the band pass filter in 
accordance with the composite video signal CVHcO of the 
current frame and the composite video signal CVHpO of the 
past frame to output the signal of the C component. Then, 
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by subtracting the signal of the C component £rom the 
composite video signal CVHcO of the current frame, the Y 
signal Y_3DH0 of the current frame is obtained. 

In the same way as above, the frame comb filters 
442 and 443 acquire the Y signals Y_3DH1 and Y_3DH2 of 
the current frame. The Y signals Y_3DH0, Y_3DH1, and 
Y_3DH2 of the current frame found by the frame comb 
filters 441, 442, and 443 are supplied to the chroma 
correlation detection circuit 444. 

The chroma correlation detection circuit 444 
detects C motion in accordance with the Y signals Y_3DH0, 
Y_3DH1, and Y_3DH2 of the current frame found by the 
frame comb filters 441, 442, and 443. 

The chroma correlation detection circuit 444 has a 
chroma horizontal correlation detection unit 444-1 and a 
chroma vertical correlation detection unit 444-2. FIG. 5 
is a block diagreun of the configuration of the chroma 
correlation detection circuit 444, As illustrated, the 
chroma correlation detection circuit 444 has a chroma 
horizontal correlation detection unit 444-1, a chroma 
vertical correlation detection unit 444-2, and a logical 
AND operation circuit 444-3. 

In the chroma correlation detection circuit 444, 
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the chroma horizontal correlation detection unit 444-1 
outputs the chroma horizontal correlation detection 
signal CRH, and the chroma vertical correlation detection 
unit 444-2 outputs the chroma vertical correlation 
detection signal CRV. In accordance with the logical AND 
of these correlation detection signals, the chroma 
correlation detection signal (C correlation detection 
signal) MVDc is output. Namely, when chroma correlation 
is detected in both of the chroma horizontal correlation 
detection unit 444-1 and the chroma vertical correlation 
detection unit 444-2, the judgment that there is chroma 
correlation is output. 

Below, an explanation will be given of the 
configuration and the operation of the chroma horizontal 
correlation detection unit 444-1 auid the chroma vertical 
correlation detection unit 444-2. First, an explauiation 
will be given of the chroma horizontal correlation 
detection unit 444-1 by referring to FIG. 6. 

FIG. 6 is a view of the configuration of the chroma 
horizontal correlation detection unit 444-1. As 
illustrated, the chroma horizontal correlation detection 
unit 444-1 has a delay circuit 461, a subtracter circuit 
462, a threshold value generation circuit 463, an 
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absolute value circuit 464, a comparison circuit 465, an 
isolated dot elimination circuit 466, an expansion 
circuit 467, a band pass filter 468, an amplitude 
judgment circuit 469, an isolated dot elimination circuit 
470, an expansion circuit 471, and an AND gate 472. 

Below, an explanation will be given of the 
components of the chroma horizontal correlation detection 
Tinit 444-1. The delay circuit 461 delays the Y signal 
Y_3DH1 by a delay time of one period's worth of the sxib- 
carrier fcs and outputs the delayed signal to the 
subtracter circuit 462. The subtracter circuit 462 finds 
the difference between the Y signal Y_3DH1 and the sicfnal 
delayed by the delay circuit 461 and outputs the same to 
the absolute value circuit 464. 

The absolute value circuit 464 finds the absolute 
value of the output signals of the sxabtractor circuit 462 
and outputs the same to the comparison circuit 465. The 
comparison circuit 465 compares the absolute value of the 
difference between the Y signal calculated by the 
absolute value circuit 464 and the delay signal thereof 
and the threshold value output by the threshold value 
generation circuit 463 and outputs the comparison result 
to the isolated dot elimination circuit 466. 
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The Isolated dot elimination circuit 466 eliminates 
an Isolated signal from the output signals of the 
comparison circuit 465 and outputs only continuous 
signals. The expansion circuit 467 expands the output 
5 signal of the Isolated dot elimination circuit 466 auid 
outputs the result to the AND gate 472. 

The band pass filter 468 Is set with a center 
frequency of the frequency fsc of the sub-carrier. Naunely, 
the band pass filter 468 passes and outputs only the 

10 color signal component Included In the Y signal Y_3DH1. 
The amplitude judgment circuit 469 judges the amplitude 
of the color signal component output from the band pass 
filter 468 and outputs the amplitude judgment signal 
having the predetermined level In the section where the 

15 amplitude of the color signal component exceeds the 
predetermined reference value. 

The Isolated dot elimination circuit 470 eliminates 
the isolated signal in the amplitude judgment signal 
output from the amplitude judgment circuit 469 and 

20 outputs the result to the expansion circuit 471. The 

expansion circuit 471 expands the output signal of the 
isolated dot elimination circuit 47 0 and outputs the 
result to the AND gate 472. 
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The AND gate 472 outputs the judgment signal 
indicating that there is a chroma horizontal correlation 
when either of the output signals o£ the expansion 
circuits 467 auid 471 Indicates that there is correlation. 
5 On the other hand, when both of the output signals of the 
expansion circuits 467 and 471 indicate no correlation, a 
judgment signal indicating that there is no chroma 
horizontal correlation is output. 

Below, an explanation will be given of the 

10 operation of the chroma horizontal correlation detection 
unit 444-1. Horizontal correlation of chroma is detected 
when the chroma component (Y signal component) remains in 
the Y signals Y_3DH0, Y_3DH1, and Y_3DH2 found by the 
frame comb filters 441, 442, and 443 shown in FIG. 4 by 

15 utilizing the correlation of the remaining chroma 
components . 

In the composite video signal, use is made of the 
signal obtained by quantification with the sampling rate 
of 4f8c four times the sub-carrier. For this reason, in 
20 the case of the same color in the horizontal direction, 

the color sub-carrier wave becomes as shown in FIG. 7. As 
shown in FIG. 7, there are sample data of almost the same 
value at positions separated by exactly one period of the 
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siib-carrier in the horizontal direction in this case, 
that is, at sauaple points separated by four. 

The chroma horizontal correlation detection xinit 
444-1 is provided with a delay circuit 461 having a delay 
5 amount corresponding to one period's worth of the sub- 
carrier by utilizing this property. The difference 
between the delay signal from the delay circuit and the 
original Y signal y_3DHl is calculated by the subtractor 
circuit 462. By comparing the absolute value of the 

10 amplitude of the subtracted signal with a predetermined 
threshold value, when the absolute value of the amplitude 
of the stibtracted signal is more than the threshold value, 
there is no horizontal correlation of chroma, conversely 
when the absolute value of the amplitude of the 

15 subtracted signal is less than the threshold value, it is 
judged that there is horizontal correlation of chroma. 

The isolated dot elimination circuit 466 suppresses 
the influence of noise by eliminating the isolated signal 
from the output of the coznparison circuit 465. The 

20 expansion circuit 467 expands the signal compressed by 

the isolated dot elimination back to the original signal. 

FIG. 8 shows an example of the configuration of the 
isolated dot elimination circuit 466 and the expansion 
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circuit 467. FIG. 8(a) is a circuit diagram of the 
configurations of the isolated dot elimination circuit 
466 and the expansion circuit 467; and FIGS. 8(b) to 8(d) 
are waveform diagrams showing the operations thereof. 

As shown in FIG. 8(a), the isolated dot elimination 
circuit 466 is configured by three serially connected 
delay circuits and an AND gate, while the expansion 
circuit is configured by three serially connected delay 
circuits and an OR gate. 

The delay time of the delay circuit conficfuring the 
isolated dot elimination circuit 466 and the expansion 
circuit 467 is 1/4 of the period of the sub-carrier. 
Namely, it is one period of the clock signal CK having a 
frequency four times the sub-carrier fsc. 

FIG. 8(b) shows the waveform of the clock signal CK 
of the frequency 4fsc* FIG. 8(c) is a waveform diagram of 
the operation of the isolated dot elimination circuit 466, 
while FIG. 8(d) is a waveform diagram of the operation of 
the expansion circuit 467. 

As shown in FIG. 8(c), when the input signal is 
held in an active state continuously for four periods of 
the clock signal CK, for example, at a high level, a 
signal of a high level is output from the AND gate of the 
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isolated dot elimination circuit 466. When the high level 
section of the input signal is not more than four periods 
of the clock signal CK, the output of the AND gate is 
held at a low level. Due to this, an isolated signal 
5 generated due to, for example, noise is ignored. 

The expansion circuit 467 outputs a logical OR of 
the output signal of the isolated dot elimination circuit 
466 and the output sicfnal of the three serially connected 
delay circuits. As shown in FIG. 8(d), the isolated dot 

10 elimination circuit 466 outputs a signal continued for 
four periods or more of the clock signal CK by the AND 
gate. Therefore, in accordance with the output signal, an 
expanded signal held at the high level continuously for 
four periods of the clock signal CK is output from the OR 

15 gate of the expansion circuit 467. 

As explained above, the isolated dot elimination 
circuit 466 and the expansion circuit 467 eliminate a 
waveform having a short continuous period included in the 
judgment result. Note that, in the chroma horizontal 

20 correlation detection unit 444-1 shown in FIG. 6, the 
isolated dot elimination circuit 470 auid the expansion 
circuit 471 for eliminating isolated dots and expanding 
the judgment result of the amplitude judgment circuit 469 
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have t:he same configurations as those of the isolated dot 
elimination circuit 466 and the expansion circuit 467. 

As explained above, the chroma horizontal 
correlation detection unit 444-1 judges whether or not a 
5 color signal convponent remains in the luminance signal 
Y_3DH1 output by the frame comb filter and outputs the 
chroma horizontal correlation detection signal CRH in 
accordance with the judgment result. 

Next, an explanation will be given of the chroma 
10 vertical correlation detection unit 444-2 by referring to 
FIG. 9. FIG. 9 is a circuit diagram of the configuration 
of the chroma vertical correlation detection tinit 444-2 
as one component of the chroma correlation detection 
circuit 444. The chroma vertical correlation detection 
15 unit 444-2 detects the chroma correlation in the vertical 
direction in accordance with the Y signals Y_3DH0, Y_3DH1, 
and Y_3DH2 generated by the frame comb filters 441, 442, 
and 443. 

As shown in FIG. 9, the chroma vertical correlation 
20 detection unit 444-2 has a subtracter circuit 481, a 

threshold value generation circuit 482, an absolute value 
circuit 483, a comparison circuit 484, an isolated dot 
elimination circuit 485, an expansion circuit 486, band 
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pass filters 487, 488, coid 489, adder circuits 490 and 
491, a threshold value generation circuit 492, an 
absolute value circuit 493, a comparison circuit 494, an 
isolated dot elimination circuit 495, an expansion 
5 circuit 496, a threshold value generation circuit 497, an 
absolute value circuit 498, a comparison circuit 499, an 
isolated dot elimination circuit 500, an expansion 
circuit 501, and an AND gate 502. 

The subtracter circuit 481 subtracts the Y signals 

10 Y_3DH0 and Y_3DH2 generated by the frame comb filters 441, 
442, and 443 and outputs the subtraction result to the 
aJssolute value circuit 483. The absolute value circuit 
483 finds the absolute value of the subtraction results 
of the subtracter circuit 481 and outputs the same to the 

15 comparison circuit 484. 

The comparison circuit 484 compares the a^DSolute 
value of the difference between the Y signal Y_3DH0 and 
Y_3DH2 input from the absolute value circuit 483 and the 
predetermined threshold value output by the threshold 

20 value generation circuit 482 and outputs a judgment 

signal in accordance with the result of the comparison to 
the isolated dot elimination circuit 485* 

The isolated dot elimination circuit 485 eliminates 
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any discontinuous isolated signal included in the 
judgment result output from the coznparison circuit 484. 
The expansion circuit 486 expands the output signal of 
the isolated dot elimination circuit 485 and outputs the 
result to the AND gate 502. 

The baxid pass filters 487, 488, and 489 use the 
frequency fsc of the sub-carrier as the center frequency. 
The band pass filter 487 passes the color signal 
component included in the Y signal Y_3DH2 and outputs it 
to the adder circuit 491. The band pass filter 488 passes 
the color signal component included in the Y signal 
Y_3DH0 and outputs it to the adder circuit 490. The band 
pass filter 489 passes the color signal component 
included in the Y signal Y_3DH1 and outputs it to the 
adder circuits 490 and 491. 

The adder circuit 490 adds the output signals of 
the band pass filters 488 and 489 and outputs the 
addition result to the absolute value circuit 493 . Namely, 
the output signal of the adder circuit 490 includes the 
sum of the color signal components included in the Y 
signals Y_3DH0 and Y 3DH1. The adder circuit 491 adds the 
output signals of the band pass filters 487 and 489 and 
outputs the addition result to the absolute value circuit 
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498. Namely, the output signal of the adder circuit 491 
includes the sum o£ the color. signal components included 
in the Y signals Y_3DH2 and Y_3DH1, 

The absolute value circuit 493 finds the absolute 
5 value of the output signals of the adder circuit 490 and 
outputs it to the comparison circuit 494. The comparison 
circuit 494 compares the absolute value of the sum of the 
color signal components included in the Y signals Y_3DH0 
and Y_3DH1 output from the absolute circuit 493 and the 

10 threshold value output from the threshold value 

generation circuit 492 and outputs a comparison signal in 
accordance with the comparison result. 

The isolated dot elimination circuit 495 eliminates 
any discontinuous isolated signal included in the 

15 judgment result output from the comparison circuit 494. 
The expeuision circuit 496 expands the output signal of 
the isolated dot elimination circuit 495 and outputs the 
result to the AND gate 502. 

The absolute value circuit 498 finds the eJDSolute 

20 value of the output signal of the adder circuit 491 and 
outputs it to the comparison circuit 499. The comparison 
circuit 499 compares the ed^solute value of the sum of the 
color signal components included in the Y signals Y_3DH2 
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and Y_3DH1 output from the absolute circuit 498 and the 
threshold value output from the threshold value 
generation circuit 497 and outputs a comparison signal in 
accordance with the comparison result* 
5 The isolated dot elimination circuit 500 eliminates 

any discontinuous isolated signal included in the 
judgment result output from the comparison circuit 499. 
The expeuision circuit 501 expands the output signal of 
the isolated dot elimination circuit 500 and outputs the 

10 result to the AND gate 502 . 

The AND gate 502 finds the logical AND of the 
judgment result signals output from the expeuision 
circuits 486, 496, and 501 and outputs the result as the 
chroma vertical correlation judgment result. 

15 Next, €ui explanation will be given of the operation 

of the chroma vertical correlation detection unit 444-2 
having the above configuration. The Y signals Y_3DH0, 
Y_3DH1, and Y_3DH2 input to the chroma vertical 
correlation detection unit 444-2 are generated by the 

20 frame comb filters 441, 442, and 443 in the C motion 
detection unit 440 shown in FIG. 4. 

When there is motion in the image, the color signal 
component sometimes leaks into the Y signals Y_3DH0, 
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Y_3DH1, and Y_3DH2 generated by the £raine comb filters 
441, 442, emd 443. The chroma vertical correlation 
detection unit 444-2 detects the color slgrnal component 
leaked Into these Y signals and judges motion In 
5 accordance with the result of the detection. 

Concretely, when the Y signals Y_3DH0, Y_3DH1, and 
Y_3DH2 are the Y signals obtained from the composite 
video signals of three adjacent lines. If color signal 
components are Included In these Y signals, the phases of 

10 the color signal contponents of the Y signals Y_3DH0 and 
Y_3DH2 coincide, and the phases of the color signal 
components of the Y signals Y_3DH0 and Y_3DH1, emd the Y 
signals Y_3DH1 and Y_3DH2 are shifted by 180° from each 
other. Note that. In the case of the PAL system of 

15 composite video signals, the same relationship stands for 
signals of every other line. Namely, when the PAL system 
of composite video signals are processed, the Y signals 
Y_3DH0, Y_3DH1, and Y_3DH2 are utilized as the luminance 
signals obtained from the video signals of every other 

20 line. 

By utilizing this property of a color signal 
component mixed Into the Y signal, the chroma vertical 
correlation detection unit 444-2 calculates the 
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difference between the Y signals Y_3DH0 and Y_3DH2 In 
which the color signal components have the same phase and 
judges motion in accordance with the result of comparison 
of the absolute value of the difference and the 
5 predetermined threshold value* When there is motion, a 
difference arises between the phase of the color signal 
components leaked into the Y signals Y_3DH0 and Y_3DH2 
euid the amplitude [[,]] ; therefore it can be expected that 
the absolute value of the difference of these Y signals 

10 will become more than a certain reference value in 

accordance with the amount of the motion. For this reason, 
when the result of the comparison between the absolute 
value of the difference of the Y signals Y_3DH0 and 
Y_3DH2 and the predetermined threshold value is that the 

15 absolute value of the difference is larger theux the 

threshold value, it is decided that there is motion, and 
a motion detection signal in the active state, for 
example, at a high level (first motion detection signal) 
is output. The result obtained by eliminating noise from 

20 the motion detection signal by the isolated dot 

elimination and the expansion is output to the AND gate 
502. 

Next, when the color signal components have inverse 
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phases, that is, for the Y signals Y_3DH0 and Y_3DH1 and 
Y signals Y_3DH1 and Y_3DH2 in which phases of sxib- 
carriers are shifted by 180° , the chroma vertical 
correlation detection unit 444-2 passes these Y signals 
5 through the band pass filter using the frequency fsc of 
the sub- carrier as the center frequency and extracts the 
color signal components. Then, it detects correlation 
based on the color signal component extracted from each Y 
signal • 

10 Concretely, the sum signal of the color signal 

con^onents of the Y signals Y_3DH0 and Y_3DH1 extracted 
by the band pass filter is calculated. In accordance with 
the comparison result between the absolute value of the 
sum signal and the predetermined threshold value, the 

15 second vertical motion detection signal is output. 

Further, the sum signal of the color signal 
components of the Y signals Y_3DH1 and Y_3DH2 extracted 
by the band pass filter is calculated. The third vertical 
motion detection signal is output in accordance with the 

20 comparison result of the absolute value of the sum signal 
euid the predetermined threshold value. Then, noise is 
eliminated from the first, second, and third vertical 
motion detection signals mentioned above by the isolated 
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dot elimination and expansion. The results are output to 
the AND gate 502. 

By the AND gate 502, the chroma vertical 
correlation detection signal CRV is output in accordance 
5 with the logical AND of three motion detection signals 
obtained by the above processing. Namely, only when the 
motion is detected by all of the processing, the chroma 
vertical correlation detection signal CRV indicating that 
there is motion is output. 

10 The C motion detection circuit 440 shown in FIG. 4 

calculates Y signals Y_3DH0, Y_3DH1, and Y_3DH2 in three 
adjacent lines from the composite video signals of three 
lines of the current frame and the past frame by the 
frame comb filters 441, 442, and 443 as mentioned above 

15 and outputs the same to the chroma correlation detection 
circuit 444. 

The chroma correlation detection circuit 444 is 
provided with the chroma horizontal correlation detection 
circuit 444-1 shown in FIG. 6 and the chroma vertical 
20 correlation detection circuit 444-2 shown in FIG. 9. 
These correlation detection circuits detect the 
correlation of the color signal components included in 
the Y signals in each of the horizontal direction and 
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vertical direction of the image and judge whether or not 
there is motion in accordance with the result of the 
detection. 

Next, an explanation will be given of the overall 
5 operation of the video signal processor of the present 
embodiment while referring to FIG. 1. The video signal 
processor of the present embodiment is supplied with 
three adjacent lines' worth of the composite video 
signals CVHcO, CVHcl, and CVHc2 of the current frame and 

10 three adjacent lines' worth of the composite video 
signals CVHpO, CVHpl, and CVHp2 of one past frame. 

The comb filter 10 carries out the Y/C separation 
in accordance with the three adjacent lines' worth of the 
composite video signals CVHcO, CVHcl, and CVHc2 of the 

15 current frame to find the Y signal Ycur and the color 

signal Ccur corresponding to these three lines' worth of 
the composite video signals in the current frame. The 
comb filter 2 0 carries out the Y/C separation in 
accordance with three adjacent lines' worth of the 

20 composite video signals CVHpO, CVHpl, and CVHp2 in the 

past frame to find the Y signal Ypst and the color signal 
Cpst corresponding to these three lines' worth of the 
conqposite video signals in the past frame. 
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The Y motion detection circuit 30 finds the 
difference of these Y signals in accordance with the Y 
signal Ycur separated from the composite video signals of 
the current frame and the Y signal Ypst separated from the 
5 composite video signals of the past frame and generates 
the Y motion coefficient MVCy in accordance with the 
difference of the Y signals. 

The C motion detection circuit 40A calculates the 
difference of these C signals in accordance with the C 

10 signal Ccur separated from the composite video signals of 
the current frame and the C signal Cpst separated from the 
coznposite video signals of the past frame. The 
provisional 3D Y/C separation motion d.etection circuit 
401 calculates the Y signal corresponding to the video 

15 signals of three adjacent lines in the current frame and 
the Y signals corresponding to the video signals of three 
adjacent lines in the past frame based on the composite 
video signals of the current frame axid, the composite 
video signals of the past frame by using the frame comb 

20 filters. 

The Y motion detection circuit calculates the 
difference between the Y signals of the current frame and 
the Y signals of the past frame and judges motion in 
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accordeuice with the difference value. The C motion 
detection circuit detects the chroma horizontal 
correlation and detects the chroma vertical correlation 
based on the Y signals corresponding to the video signals 
5 of three adjacent lines in the current frame found by the 
freune comb filters. Then, when detecting the correlation 
of chroma in both of the horizontal and vertical 
directions, it decides that the chroma component leaked 
into the Y signal by the motion of the image and outputs 
10 the motion detection signal Indicating the motion 
detection. 

When either of the Y motion detection circuit or 
the C motion detection circuit detects motion, it is 
judged that there is motion. Then, the C motion detection 

15 circuit 40A generates a C motion coefficient in 

accordance with this judgment result. For example, when 
the provisional 3D Y/C separation motion detection 
circuit 401 detects motion in the image, it selects the 
difference between the C signal Ccur separated from the 

20 composite video signals of the current frame and the C 

signal Cpst separated from the composite video signals of 
the past frame and generates the C motion coefficient 
MVCc in accordance with the difference. On the other hcuid. 
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where not detecting motion in the image, it outputs a 
predetermined value, for example, 0, as the motion 
coefficient . 

The video signal processor of the present 
5 embodiment outputs the largest value among the Y motion 
coefficient MVCy and the C motion coefficient MVCc output 
by the Y motion detection circuit 30 and the C motion 
detection circuit 4 OA as the motion coefficient MVC. Then, 
it decides whether or not there is motion in the image 

10 based on the motion coefficient and can suitably carry 
out Y/C separation based on the decision result. 

As explained above, according to the present 
embodiment, the provisional 3D Y/C separation motion 
detection circuit is provided in the C motion detection 

15 circuit. The Y signals in the current frame and the past 
frame are found based on the composite video signals of 
three adjacent lines of the current frame and the 
composite video signals of three adjacent lines of the 
past frame by this. In accordance with these Y signals, Y 

20 motion is detected in accordance with the difference 
between the Y signals of the current frame and the Y 
signals of the past frame by the Y motion detection unit, 
the Y motion detection signal MVDy is output, the C 
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motion is detected based on the Y signals of three 
adjacent lines in the current frame by the C motion 
detection unit, and the C motion detection signal MVDc is 
output. Then, when either of the motion detection signals 
5 MVDy and MVDc indicates motion in the provisional 3D Y/C 
separation motion detection circuit, the motion detection 
signal MVD indicating that there is motion is output. In 
the C motion detection circuit 40A, the difference of the 
C signals separated from the current framie and the past 

10 frame or the predetermined value 0 is selected in 

accordance with the motion detection signal MVD, the C 
motion coefficient is generated, and the largest value 
among the Y motion coefficients foxind by the Y motion 
detection circuit 30 is output as the motion coefficient 

15 MVC. Therefore the motion of the image can be judged 

based on the motion coefficient MVC. The Y/C separation 
can be appropriately carried out based on the judgment 
result, so the precision of the motion detection can be 
improved, and erroneous detection can be prevented. 

20 Second Embodiment 

FIG. 10 is a view of the configuration of a video 
signal processor according to a second embodiment of the 
present invention. As illustrated, the video signal 
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processor of the present embodiment has comb filters 10 
and 20, a Y motion detection circuit 30, a C motion 
detection circuit 40B, a maximum value circuit (MAX) 50, 
and an expamslon circuit 60. 

In comparison with the first embodiment of the 
present Invention shown In PIG/ 1, In the video signal 
processor of the present embodiment, the configuration of 
the C motion detection circuit 40B Is different from that 
of the C motion detection circuit 4 OA of the first 
embodiment. The components other than this are 
substantially the same as the corresponding portions of 
the first embodiment. For this reason, the following 
explanation will be given focusing on the C motion 
detection circuit 40B. 

As shown In FIG. 10, In the video signal processor 
of the present embodiment, the C motion detection circuit 
403 has a provisional 3D Y/C separation motion detection 
circuit 401A, absolute value circuits 402 and 403, a 
subtracter circuit [[403]] 404, selection circuits 405 and 
407, a maximum coefficient generation circuit (MAG) 408, 
and a C motion coefficient generation circuit 406. 

As Illustrated, In the present embodiment. In the C 
motion detection circuit 40B, the selection circuit 407 
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and the maximum coefficient generation circuit 408 are 
added. The selection circuit 407 selects either of the 
output of the selection circuit 405 or the intended 
motion coefficient generated by the maximum coefficient 
generation circuit 408 according to the motion detection 
signal MVD2 output from the provisional 3D Y/C separation 
motion detection circuit 401A and outputs the same to the 
motion coefficient generation circuit 406. 

Below, an explanation will be given of the 
configuration of the parts of the C motion detection 
circuit 40B of the present embodiment. FIG. 11 is a view 
of the configuration of the provisional 3D Y/C separation 
motion detection circuit 401A used in the C motion 
detection circuit 40B of the present embodiment. As shown 
in FIG. 11, in the present embodiment, the provisional 3D 
Y/C separation motion detection circuit 401A has a Y 
motion detection unit 420 and a C motion detection unit 
440. 

The Y motion detection tinit 420 outputs a motion 
detection signal MVDl, while the C motion detection unit 
440 outputs a motion detection signal MVD2 . Neunely, the 
motion detection signal MVDl is the Y motion detection 
signal, and the motion detection signal MVD2 is the C 
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motion detection signal. 

As shown in FIG. 10, in the C motion detection 
circuit 4 OB, the absolute value circuits 402 and 403 
output the C sicfnal Ccur of the current frame and the C 
5 signal Cpst of the past frame. The subtracter circuit 404 
outputs the difference of the absolute values of these C 
signals • 

The selection circuit 405 selects the result of the 
subtracter circuit 404 or the intended value, for example 

10 0, in accordance with the motion detection signal MVDl 
output from the provisional 3D Y/C separation motion 
detection circuit 401A. When the motion detection signal 
MVDl indicates that there is motion, the selection 
circuit 405 selects the output of the sizb tractor circuit 

15 404. Conversely, when the motion detection sicfnal MVDl 
indicates no motion, the selection circuit 405 selects 
the 0 data. 

The selection circuit 407 selects either of the 
output data of the selection circuit 405 or the maximum 
20 coefficient output by the maximiim coefficient generation 
circuit 408 in accordance with the motion detection 
signal MVD2 output from the provisional 3D Y/C separation 
motion detection circuit 401A. 
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The maxixnmn coefficient generation circuit 408 
generates the maximum value of the motion coefficients. 
Here, for exeunple, when the motion coefficient is 
represented by a positive integer of 4 bits, the maximum 
5 value of the motion coefficients becomes 15 (Oxff of 
hexadecimal notation) , and the maximum coefficient 
generation circuit 408 outputs this maximum value 15. 

When the motion detection signal MVD2 output from 
the provisional 3D Y/C separation motion detection 

10 circuit 401A indicates that there is motion, the 

selection circuit 407 selects the maximum integer value 
output by the maximiim coefficient generation circuit 408 
and outputs the same to the C motion coefficient 
generation circuit 406. On the other hand, when the 

15 motion detection signal MVD2 output from the provisional 
3D Y/C separation motion detection circuit 401A indicates 
no motion, the selection circuit 406 selects the output 
data of the selection circuit 405 and outputs the same to 
the C motion coefficient generation circuit 406. 

20 Namely, the C motion detection circuit 40B of the 

present embodiment generates the motion coefficient in 
accordance with two motion detection signals MVDl and 
MVD2 output by the provisional 3D Y/C separation motion 
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detection circuit 401A. First/ when the motion detection 
signal MVDl, that is, the Y motion detection signal 
output by the Y motion detection unit 42 0 configuring the 
provisional 3D Y/C separation motion detection circuit 
401A indicates that there is motion, the selection 
circuit 405 selects the difference data of the absolute 
values of the C signals of the current frame and the past 
frame. Conversely, when the motion detection signal MVDl 
indicates no motion, it selects the data 0. Next, when 
the motion detection signal MVD2, that is, the C motion 
detection signal output by the C motion detection unit 
440 configuring the provisional 3D Y/C separation motion 
detection circuit 401A, indicates that there is motion, 
the selection circuit 407 selects the maximum value of 
the motion coefficients. Conversely, when the motion 
detection signal MVD2 indicates no motion, the output of 
the selection circuit 405 is selected. 

Namely, the selection circuits 405 and 407 perform 
selection two times. When the motion detection signal 
MVD2 output from the provisional 3D Y/C separation motion 
detection circuit 401B indicates that there is motion, 
the selection circuit 405 selects the difference of the C 
signal absolute. When the motion detection signal MVD2 
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output from the provisional 3D Y/C separation motion 
detection circuit 401B indicates that there is motion, it 
selects the maximxom value o£ the motion coefficients and 
supplies it to the C motion coefficient generation 
5 circuit 406. Therefore, the C motion coefficient 

generation circuit 406 can generate a motion coefficient 
MVCc indicating motion. 

As explained eJ^ove, according to the present 
embodiment, the C motion detection circuit 40B selects 

10 the motion coefficient by two cascade connected selection 
circuits in accordance with the motion detection sicfnals 
MVDl and MVD2 output from the provisional 3D Y/C 
separation motion detection circuit 401A. When the motion 
detection signal MVD2, that is, the C motion detection 

15 signal output by the C motion detection iinit in the 

provisional 3D Y/C separation motion detection circuit 
401A, indicates that there is motion, the latter stage 
selection circuit 407 selects the maximum value of the 
motion coefficients ajid supplies it to the C motion 

20 coefficient generation circuit 406. Therefore, erroneous 
detection of motion or failure of detection can be 
prevented, and the precision of the motion detection can 
be improved • 
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Suznmarizlng the effects of the invention, as 
explained above, according to the video signal processor 
and the TV receiver of the present Invention, there are 
the advantages that the precision of the motion detection 
can be Improved based on the composite video signals, 
erroneous detection of motion due to a specific pattern 
such as an oblique line In a still Image can be avoided, 
etnd deterioration of the Image quality due to the 
erroneous detection of motion can be prevented. 

Further, the present Invention performs Y/C 
separation based on the composite video signals by using 
the provisional 3D Y/C separation motion detection 
circuit, detects the correlation between the color signal 
components In the horizontal and vertical directions 
based on the luminance signal and the color signal 
obtained by this and based on the correlation of the 
color signal components remaining In the lumlneuice signal 
when there Is motion, and judges motion based on the 
detection result, therefore It Is possible to prevent 
erroneous judgment or failure of judgment and Improve the 
precision of the motion judgment. 

While the Invention has been described with 
reference to specific embodiments chosen for purpose of 
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illustration, it should be apparent that numerous 
modifications could be made thereto by those skilled in 
the art without departing from the basic concept and 
scope of the invention. 



